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(54) Title: INSERTER 




(57) Abstract: The invention relates to an inserter for an infusion set for intermittent or continuous administration of a therapeutical 
substance such as e.g. insulin. The inserter comprises a needle unit comprising a needle hub and a carrier body, and a cannula 
housing. The cannula housing and the needle hub are releasably connected and when they are connected, the insertion needle is 
placed inside the cannula. The carrier body guides the movement relative to the set housing between a retracted and an advanced 
position. When released the needle unit and the cannula housing are forced by a spring unit to an advanced position where the needle 
and cannula are placed subcutaneously. The object of the invention is to provide a disposable inserter for an infusion set which 
inserter is easy and safe for the user to handle during use and to dispose of after use. 
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Inserter 
Technical field 

The invention relates to an inserter for an infusion set for intermittent or 
5 continuous administration of a therapeutical substance, such as e.g. insulin. 
The inserter comprises a needle unit comprising an insertion needle and a 
cannula housing comprising a soft plastic cannula to be placed 
subcutaneously in a patient. 

1 0 Background of the invention 

EP 688232 B1 relates to a low-profile, angled infusion set comprising a 
cannula housing with a soft plastic cannula to be placed inside the body of a 
patient. During insertion the cannula housing is locked to a needle hub and 
the insertion set is placed by hand i.e. the set does not comprise an inserter. 

15 

US 2002/0077599 A1 concerns an inserter for a low-profile, angled infusion 
set which inserter comprises an inserter housing having a bottom wall, a 
retainer slidably connected to the inserter housing for movement between 
retracted and extended positions in a direction substantially parallel with the 

20 bottom wall. The inserter also comprises a base member connected to the 
outer surface of the inserter housing. The retainer is adapted to releasably 
receive a cannula housing. When used the retainer 30 moves forward and 
causes the needle 27 and the cannula 26 to pierce the skin at a proper angle 
and enter into the subcutaneous layer at a proper distance. The cannula 

25 housing 28 can then be released from the inserter assembly 10 by 
depressing the release button 66. Afterwards the mounting pad 80 is secured 
to the skin and the needle 27 is removed, thus leaving the cannula 26 in 
place. 

30 This reference concerns a rather complex structure and the complexity 
necessitates the use of two housing portions, an upper and a lower which 
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portions may be constructed of any suitable material, and can be retained 
together through screws (23, fig. 5), interlocking tabs, adhesive, heat-staking 
or a combination thereof, or any other well-known fastening means. 

5 The inserter described in US 6.293.925 B1 comprises an injector and an 
insertion set. The injector is designed to place a needle through the skin at a 
selected insertion angle and with a controlled force and speed of insertion. 
The injector comprises a spring-loaded plunger having a head for receiving 
and supporting the insertion set in a position with an insertion projecting 

10 outwardly for transcutaneous placement through the skin of a patient. The 
plunger is designed for retraction and retention to a locked position with a 
drive spring compressed in a manner applying a predetermined spring force 
to the plunger head. Figs. 30 and 31 illustrate how the subcutaneous 
insertion set 14 is assembled with the injector when preparing the injector for 

15 use. 

Description of invention 

The object of the invention is to provide a simple, non-expensive inserter for 
an infusion set which inserter would be easy and safe for the user to handle 
20 during use and to dispose of after use. 

The invention concerns a disposable, low-profile inserter for an angled 
infusion set which inserter comprises a set housing, a cannula housing, a 
needle hub, a spring unit and a carrier body, where 

25 

the set housing is provided with guiding means on the internal surface for 
securing the movement of the carrier body, 

the cannula housing comprises a soft cannula to be placed 
subcutaneously, 

30 - the needle hub comprises a needle for piercing of the skin, 
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the cannula housing and the needle hub are releasably fastened to each 
other and when fastened to each other the needle is adjoined the 
cannula; preferably the needle is placed inside the cannula; 
the carrier body is provided with guiding means on the external surface 
5 which secures the movement relative to the set housing (1) from a 

retracted to an advanced position, 

the carrier body is connected to release means, and when the release 
means are manipulated, the carrier body, the cannula housing and the 
needle hub are forced by the spring unit to an advanced position where 
10 the needle and cannula will be placed subcutaneous when the user holds 

the device against the skin, 

the needle hub and the carrier body are provided with unreleasable 
interacting locking means. 

15 "Adjoined" means that the needle is placed adequately close to the cannula 
to assure the subcutaneously insertion of the cannula whether the needle is 
placed inside, beside or around the cannula. 

According to one embodiment of the invention the needle hub and the carrier 
20 body are created as a single unit e.g. by molding together a movable part of 
the set housing and a needle hub or e.g. by fastening an insertion needle 
directly to a movable part of the set housing. According to the present 
invention it is also possible to use an infusion set known per se as for 
example the set known from EP 688232 B1 forming an unreleasable 
25 connection between a carrier body and the needle hub where after the 
needle unit comprising the carrier body and the needle hub are fastened in 
the set housing during production of the inserter. The unreleasable 
connection could be formed e.g. by gluing, welding or by mechanically 
locking the two units to each other. 



30 
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In a preferred embodiment the unreleasable connection between the carrier 
body and the needle hub is formed by making openings in a part of the 
needle hub which is covered by a solid part of the set housing, and by 
making corresponding projections in the carrier body. When the set housing 
5 is placed around the needle unit ("around" meaning that material of the set 
housing covers the needle unit on at least two opposite sides) either the 
elasticity of the set housing will squeeze the two opposite sides together and 
thereby squeeze the needle hub and the carrier body together, or the 
confined space created by two opposite sides of an essentially rigid set 
10 housing will force the projections of the carrier body and the openings of the 
needle hub together and form an unreleasable connection between the 
carrier body and the needle hub as the openings of the needle hub and the 
projections of the carrier body fit perfectly together. 



15 According to another embodiment of the invention the needle unit is locked to 
the inserter after use. When the needle unit is locked to the inserter after use 
it will be possible for the user to remove both the inserter and the needle unit 
by only grabbing the inserter, instead of the user holding on to both inserter 
and needle unit after use. According to the embodiment shown in figs. 1-3 

20 the needle unit is locked to the inserter because the needle unit can only 
move in a confined space. The confined space is limited by the U-shaped set 
housing on three sides, by the guiding means of the set housing and the 
needle unit on two sides as the guiding means prevents sideways 
movements and by the stopper 12 which prevents the needle unit from 

25 moving forward beyond a fixed point. 

According to another embodiment of the invention it is possible to move the 
needle unit back from the advanced position where the needle can pierce the 
skin of a patient to a retracted position in order to diminish the risks of getting 
30 into contact with the used needle. 
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According to another embodiment of the invention the lower part of the set 
housing - where the lower part of the set housing is the side closest to the 
user during insertion - could be prolonged and turned upward in relation to 
the base line (the base line is a line parallel to the needle but at a lower level 
5 where a "lower level" means a level closer to the user, normally the level 
provided by the lower side of the set housing). This prolongation or projection 
of the lower part provides an appropriate contact between the skin of the 
patient and the inserter in order to have the cannula inserted in a proper 
angle, and also the prolonged or projecting part lifts up the mounting pad to a 
1 0 proper position for contact with the skin. 



The end of the projecting part should preferably pass beyond the line formed 
by the needle/cannula in front of the end of the insertion needle when the 
needle unit is in a retracted position. This makes it necessary to provide an 
15 opening in the prolongation in order for the needle/cannula to be able to pass 
through. According to the embodiment of figs. 1-3 this is obtained by 
separating the projecting part into two legs. In this embodiment the projecting 
part is formed as a mathematical continuous curvature but it could also be 
non-continuous, i.e. being provided with one or more breaks. 

20 

In another aspect of the invention the set housing is made out of a single 
piece of material. That the needle hub housing is constructed of one piece of 
material means that no screws or the like is needed to assemble or fasten 
the casing surrounding the carrier body and the inserter set. The set housing 
25 could be produced by molding, i.e. injection molding or by any other known 
technology. Also the set housing could be produced as e.g. two halves which 
afterwards are glued or welded together. The set housing could be made of 
plastic or metal or any other suitable material having the necessary 
mechanical properties. 



30 
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The inserter according to the invention is of a simple construction and 
consists of relatively few parts and thus it will be less expensive to produce 
and assemble. This renders the inserter especially suitable for use as a 
disposable product. 

5 

In yet another embodiment the set housing is formed of a single U-shaped 
piece of material. The set housing is U-shaped which means that it is 
constructed of a rectangular or elliptic piece of flat material which is bent in 
such a way that the ends of the material - seen from the side - forms two 

10 substantial parallel legs connected in one end with a straight or arched line, 
where the legs are not necessarily of the same length. The material is of a 
bend form which does not mean that it is constructed by bending; it could e.g. 
be molded in a bend form. When the set housing is U-shaped the part called 
the lower leg is the leg in contact with the user when the inserter is in position 

1 5 for insertion of the infusion device. 

In another embodiment the set housing is formed as a piece of pipe with a 
rounded or poly-sided cut-through profile. 

20 In yet another embodiment the spring unit is fastened to the set housing in a 
first position and to the carrier body or the needle unit in a second position, 
where the first position is situated closer to the front end of the set housing 
than the second position when the spring unit is biased, where the front end 
of the set housing is the end of the set housing nearest the user during 

25 insertion. This feature will result in that the carrier body and the needle hub 
which are forming a single unit is pulled forward relative to the housing when 
the release means are activated. The spring unit could be made of any 
material which retracts to a relaxed unbiased position, preferably made of 
rubber, plastic or metal. 

30 

Description of the drawings 
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The invention is explained in greater detail below with reference to the 
accompanying drawings wherein a preferred embodiment of the invention is 
shown. 

Fig. 1 is an upper/side view of an embodiment of the inserter of the 
5 invention with the infusion set in a retracted position; 

Fig. 2 is an upper/side view of the inserter with the infusion set in an 
advanced position; 

Fig. 3 is an upper/side view of the inserter with the infusion set in an 
advanced position where the cannula housing has been detached from the 
10 needle unit; 

Fig. 4 is an upper/side view of the needle unit attached to the cannula 
housing; 

Fig. 5 is a lower/side exploded view of another embodiment of the 
inserter with the infusion set; 
15 Fig. 6 is an upper/side exploded view of the inserter shown in fig. 5 with 

the infusion set; 

Fig. 7 is an upper/side view of the inserter shown in fig. 5 where the 
needle unit is detached from the cannula housing and in an advanced 
position. 

20 Fig. 8 is an upper/side view of a third embodiment of an inserter placed 

ready for delivery; 

Fig. 9a and b show an exploded view of the third embodiment; 
Fig. 10 shows the carrier body of the third embodiment in a retracted 
position ready for insertion; 
25 Fig. 1 1 shows a side view of a fourth embodiment with C-formed spring 

units; 

Fig. 12 shows the needle unit combined with the spring unit of the fourth 
embodiment seen from above/behind; 

Fig. 12A shows a spring unit similar to the fourth embodiment seen from 
30 above/front; 
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Fig. 13 shows a fifth embodiment with a circular spring seen from the 
side A, from above B and from behind C; 

Fig. 13A shows a secondary embodiment with a circular spring seen 
from the side; 

5 Fig. 14 shows a sixth embodiment with an S-formed spring unit seen 

from above; 

Fig. 15 shows a seventh embodiment with a coiled spring unit seen 
from the side in (A) a forward position and (B) a retracted position; 

Fig. 16 shows an eighth embodiment with a flat spring in A: a forward 
10 position seen from the side, B: a forward position seen from the behind, C: a 
retracted position seen from the side, D: a retracted position seen from 
above. 

Fig. 17 shows a ninth embodiment with a spring unit fastened to 
opposite sides of the set housing and the embodiment is shown in (A) a 
15 forward position seen from the side, (B) a retracted position seen from the 
side, (C) a forward position seen from above, (D) a retracted position seen 
from above. 

Fig. 18 shows a tenth embodiment of the inserter with a spiral spring 

unit; 

20 Fig. 19 shows a side view of an eleventh embodiment of an S-formed 

spring unit; 

Fig. 20 shows a view from above of the eleventh embodiment of the S- 
formed spring unit. 

Fig. 21 shows an infusions set which can be inserted with the inserter of 
25 the invention. 



The inserter set of figs. 1-3 comprises a set housing 1 , a needle unit which in 
this embodiment is constructed of a needle hub 2 comprising an insertion 
needle 6 and a carrier body 4 unreleasably connected to the needle hub 2, 
30 and a cannula housing 3 comprising a laterally projecting cannula 5. 
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The set housing 1 is provided with a release button 7 which button when 
activated will release the spring unit 13 and cause the needle unit 2, 4 and 
the cannula housing 3 to move forward to an advanced position. When the 
release button 7 is activated, a flexible part 8 of the needle unit is pushed 
5 down and released from a not shown stop. The flexible part 8 is shown on 
figs. 2, 3 and 7 where the needle unit is in an advanced position and on fig. 4 
where the needle unit is shown isolated from the set housing 1 . 

Figs. 1-3 and 5-7 show an embodiment of the invention wherein the set 
10 housing 1 is U-shaped having an upper leg 1a and a lower leg 1b. In this 
embodiment the upper and the lower leg are parallel and connected in one 
end through a piece of material approximately of the same length as the 
height of the needle unit 2, 4. The distance between the upper and the lower 
leg 1a, 1b will depend on height and general shape of the needle unit 2, 4 
15 connected with the cannula housing 3 and also the distance between the 
upper and lower leg 1a, 1b should be sufficient to comprise the guiding 
means 9a, 9b, 9c which keep the needle unit 2, 4 and cannula housing 3 in 
place during traveling between the retracted and advanced position. 

20 The guiding means of the set housing in figs. 1-3 comprises two opposite and 
outward L-profiles 9a standing up from the lower leg 1b, flanges 9b extending 
downwardly from the upper leg 1a and flanges 9b extending inwardly from 
side parts of the upper leg 1a being in contact with the sides 9e of the needle 
unit 2, 4. The corresponding guiding means on the needle unit 2, 4 comprise 

25 at the bottom side of the needle unit 2, 4 two inward L-profiles (not shown in 
figures) which profiles correspond to the outward L-profiles on the set 
housing 1, see fig. 5, and on the upper side of the needle unit 2, 4 two 
flanges 9d are standing up from the top side keeping contact with the upper 
leg 1a and the flanges 9b. 



30 
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At the end of the lower leg 1b two upwardly bend parts 10 are formed. These 
parts 10 indicate the correct insertion angle for the user when the user inserts 
the cannula. Also the parts 10 will assure that a mounting pad 14 placed in 
connection with the cannula housing 3 will be in correct and ready position 
5 when the cannula 5 is inserted. 

The essentially triangular profile 11 extending from the lower leg 1b is 
provided for facilitating handling as the total functional inserter set is quite 
small and else can be difficult to handle if the user has reduced dexterity. 

10 

The spring unit 13 that pushes the needle unit 2, 4 forward when the release 
button 7 is activated, is shown in figures 6 and 7. The spring unit 13 is placed 
between the set housing 1 and the needle unit 2, 4 at the closed end of the 
U-shaped set housing 1. The spring unit 13 is fastened to a protrusion 18a at 
15 the back end of the needle hub 2 and to a protrusion 18b on the inside of the 
set housing 1. The spring unit 13 may be any suitable spring but in this 
embodiment the spring unit 13 is preferably a coil spring which pushes the 
needle unit 2, 4 away from the set house ending. 

20 The spring unit 13 could also be a flat spring placed between the set housing 
1 and the needle unit 2, 4 at the closed end of the U-shaped set housing 1 , or 
the spring unit 13 could form an elastic connection between the front of the 
set housing 1 and the back of the needle unit 2, 4 pulling the needle unit 2, 4 
forward. 

25 

In order to control the forward movement of the needle unit 2, 4 when the 
release button 7 is used, the lower leg 1b of the set housing 1 is provided 
with a stopper 12. In the embodiment in figs. 1-3 the needle unit 2, 4 stops 
moving forward when a corresponding protrusion on the needle unit 2, 4 hits 
30 the stopper 12. In the embodiment in figs. 5-7 two flanges 9f move in tracks 
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19 formed as grooves in the lower leg 1b and the stopper 12a is provided as 
the flanges 9f touches the end of one or both of the tracks 1 9. 

If there is no stopper 12 to stop the needle unit 2, 4 from moving forward, the 
5 needle unit 2, 4 will stop when the front of the needle unit touches the skin of 
the user. The use of a stopper 12 will make it easier to control the dept of 
insertion, and also the stopper 12 can lock the needle unit 2, 4 to the set 
housing 1 making it possible to remove inserter and needle unit 2, 4 as a 
single item after use. 

10 

In another preferred embodiment the stopper 12 is created by the ends of the 
upper and lower legs 1a and 1b of a U-shaped set housing 1. When both or 
one of the ends of the legs 1a and 1b are turned inwardly, the leg ends 
restrict the distance between the upper and the lower leg 1a, 1b at the open 
15 end of the U-shaped set housing. When this distance is restricted to less than 
the height of the needle unit 2, 4, the inwardly turned leg ends perform as a 
stopper 12. 

In fig. 5 the needle hub 2 is shown detached from the cannula housing 3 and 
20 the carrier body 4. In this preferred embodiment the needle hub 2 comprises 
two openings 15 in the rear half which openings 15 correspond to two 
projections 16 on the carrier body 4. When the projections 16 are placed in 
the openings 15, the needle hub 2 and the carrier body 4 are locked relatively 
to each other in the horizontal plane (in this embodiment the horizontal plane 
25 is the plane perpendicular to the contact surfaces between the openings of 
the needle hub 2 and the projections of the carrier body 4). When the needle 
unit 2, 4 comprising the joined needle hub 2 and carrier body 4 is placed in 
the set housing 1, the legs 1a and 1b of the set housing 1 cover the needle 
unit 2, 4 on two opposite sides and prevent movements in the vertical 
30 direction. 
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When the inserter set is produced and prepared for use, it will normally be 
delivered to the user in packed, set and sterilized condition being ready for 
use. When the user opens the package, the needle unit 2, 4 is connected to 
the cannula housing 3 forming the infusion set, and the infusion set is in a 
5 retracted position. A mounting pad 14 is placed on the lower side of the 
cannula housing 3 and the sticky side of the mounting pad is covered with 
release paper. The user removes the release paper from the mounting pad 
and places the base part 1b, 10 of the inserter against the skin in an 
adequate angle; where after the user pushes the release button 7. 

10 

When pushing the release button 7 the needle unit 2, 4 together with the 
cannula housing 3 are released and pushed forward to the advanced 
position, and the cannula will be placed subcutaneously as the insertion 
needle 6 placed inside the cannula 5 pierces the skin. 

15 

The cannula could be of a known type as for example described in EP patent 
no. 688232 where the cannula 5 is arranged in a rectilinear bore through the 
cannula housing 3. The cannula housing according to this document 
comprises two guide openings and two locking openings in addition to the 

20 through bore. These openings are symmetrically shaped about a plane 
including the central axis of the through passageway and extending 
perpendicular to the rear side. The guide openings are elongated openings of 
a substantially square cross section which openings are adapted to receive 
mating guide pins 17 on a connecting needle or connecting hub. In figs. 3, 5, 

25 6 and 7 where the needle unit 2, 4 is separated from the cannula housing 3 it 
is possible to see the guide pins 17 of the needle hub 2. 

When the cannula 5 and the cannula housing 3 covered with the mounting 
pad 14 is in place, the user unlocks the cannula housing 3 from the needle 
30 unit 2, 4 and removes the remains of the inserter set which comprises the set 
housing 1 and the needle unit which is locked to the set housing 1. In EP 
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patent no. 688232 an appropriate releasable connection between a cannula 
housing and a needle hub is illustrated and the example is hereby 
incorporated by reference. 

5 In order to dispose of the used inserter remains in a secure way, the user can 
pull the needle unit 2, 4 back into a retracted position and replace the inserter 
remains in the opened package. 

After having disposed of the inserter and the needle unit the user can 
10 connect the cannula housing 3 which is now fastened to the user's skin, to a 
connecting hub. 

The connecting hub can be connected to a luer coupling member through a 
hose. Through the luer coupling it is possible to administer a suitable 
15 therapeutical substance, such as insulin from a pump. The connecting hub 
can also be a closing part with a suitable entrance for the inserting needle of 
a syringe. Such a closing part can stay in position for up till three days while 
the user can have medication, e.g. insulin injected through the entrance in 
order to reduce trauma to the skin. 

20 

The inserter set according to a third embodiment shown in figs. 8-10 
comprises a set housing 1, a needle unit constructed of a needle hub 2 
comprising an insertion needle 6 and a carrier body 4 unreleasably 
connected to the needle hub 2, and a cannula housing 3 comprising a 
25 cannula 5. 

In fig. 8 it is shown how this embodiment could be delivered: the needle unit 
2, 4 is in a relaxed, i.e. non-biased or just slightly biased forward position and 
the needle is covered with a hard case top 20 which has to be removed from 
30 the device before use. The set housing 1 is formed as a piece of pipe with an 
oval cut-through profile. Opposite the hard case top 20 the set housing 1 is 
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covered with a removable flat cover 21. The flat cover can be provided with 
an adhesive for assuring the tight closure between the cover 21 and the set 
housing 1 or it can be welded to the set housing, and any kind of cover which 
at the same time has the necessary strength to resist transportation and can 
5 provide hermetical sealing of the device will do. The needle unit 2, 4 is 
unreleasably connected to a handle 22 which handle on the lower side is 
provided with a projection 23 for fastening of a spring unit 13 (see fig. 9a and 
9b). The upper side of the carrier body 4 is provided with guiding means 9d 
having the form of a rectangular plate, the guiding means 9d of the carrier 
10 body 4 fit into guiding means 9b of the set housing 1 having the form of 
downward L-profiles. 

The combination of the L-profiles and the rectangular plate assures that the 
carrier body has limited possibilities for moving up and down, and is lead 

15 along the wall of the set housing 1 in a very controlled manner. The spring 
unit 13 in this embodiment consists of elastic in the form of an O-ring. The 
spring is fastened to the lower front part of the set housing 1 at the position 
p1 and the lower part of the carrier body 4 at position p2. In this embodiment 
the spring unit 13 is fastened behind - and beyond - the carrier part of the 

20 carrier body 4 which causes the carrier body 4 to get into a slightly tilted 
position when the spring is biased as only the lower part of the carrier body 4 
is pulled forward by the spring unit 13, and this tilted position can lock or 
support the locking of the carrier body 4 in the retracted position as the 
guiding means 9d are provided with a protruding part 30 (see fig. 12, 15, 19, 

25 20) on the rearmost half. When the spring unit 13 is biased, this protruding 
part 30 will be influenced by a downward force created because the carrier 
body 4 is being pulled forward at a low point. 

When the user is going to apply the device the needle unit 2, 4 is brought to a 
30 retracted position (see fig. 10) by pulling the handle 22 either (1) until the 
projection 23 on the lower side of the handle passes a raised part 24 on the 
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inside of the lower part of the set housing 1 or (2) until the protruding part 30 
on the guiding means 9d passes the end of or an opening in the L-profiled 
guiding means 9b of the set housing 1. Then the user places the upwardly 
bend parts 10 against the skin and release the needle unit 2, 4. 

5 

When the user wants to release the needle unit 2, 4 from the retracted 
position the user can push the two pressure points 7 together if the needle 
unit is locked by (1) or the user can push down at 7a if the needle unit is 
locked by (2). Preferably there will be indicated pressure points 7a on both 

10 upper and lower side of the set housing 1 in order for the user to apply 
oppositely directed finger pressures. When the to points 7 are pushed toward 
each other the diameter of the housing perpendicular to a line between the 
pressure points is increased, and as the guiding means 9d on the upper side 
of the carrier body 4 are caught in the inward L-profiles the projection 23 is 

15 lifted free of the raised part 24. This activates the spring unit 13 and causes 
the needle unit 2, 4 and the attached cannula housing 3 to move forward to 
an advanced position. When pushing down at 7a the user pushes down the 
front end of the guiding means 9d and disengage the protruding parts at the 
rear end of the guiding means 9d from the means 9b of the set housing 1, 

20 this activates the spring unit 13 and causes the needle unit 2, 4 and the 
attached cannula housing 3 to move forward to an advanced position. 

In fig. 1 1 and 12 is shown a fourth embodiment with a different kind of spring 
unit 13. The spring unit 13 of this embodiment is made of two flat springs and 

25 each of them is formed as a C when the spring unit is unbiased. That the flat 
springs are formed as a C means that they comprise only one convex curve, 
how the springs are shaped and fastened at each end, 13a and 13b, of the 
curve will depend on the material and the form chosen for the springs. The 
flat springs 13 are fastened to the bottom wall of the set housing 1 in such a 

30 way that the back end 13a of the C-formed spring units 13 are stationary in 
relation to the set housing 1. The front end 13b of the flat springs rests 
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against a surface 4a of the needle unit 2, 4 or is fastened to the needle unit 2, 
4. In this embodiment the C-formed spring units 13 are placed between the 
back end of the needle unit 2, 4 and the back end of the set housing 1 and 
when the handle 22 is pulled back, the spring units 13 are biased, the two 
5 ends of the C-formed spring units, 13a and 13b, are brought closer together. 
When the release button 17 is activated the spring units 13 will return to the 
unbiased form and the needle unit 2, 4 will be pushed forward. 

In fig. 12A is shown an embodiment of the flat springs 13 are fastened to the 
10 top wall of the set housing 1 in such a way that the back end 13a of the 
slightly C-formed spring units 13 are stationary in relation to the set housing 
1. The front end 13b of the flat springs rests against a surface of the needle 
unit 2, 4 or is fastened to the needle unit 2, 4 but the front end 13b is in this 
embodiment fastened to the front part of the needle unit 2, 4 below the 
15 needle level. 

How the flat springs are fastened to the set housing 1 at 13a will depend on 
which material they are made of as this influence the form - particularly the 
thickness - they are made in. If the flat springs are made of a plastic material 

20 the material where they are fastened to the housing 1 can take almost any 
form if they e.g. are produced by molding. If the material is of an adequate 
thickness a protruding part 25 of the flat spring can be squeezed into an 
opening in the set housing 1. If the flat springs are made of e.g. metal it 
would be more expensive to form a protruding part 25 on the flat spring, in 

25 this case it would in stead be efficient to cut e.g. a three-sided rectangular slit 
in the flat spring which is to be fastened to the set housing 1 and form a cut- 
out 26. This slit makes it possible to bend the cut-out 26 out of the surface of 
the flat spring and let it rest against the set housing 1. When the flat springs 
are fastened to the set housing 1 either by a protruding part 25 or by a cut- 

30 out 26 it will not be necessary to perform further fastening of the springs to 
the housing e.g. by welding, gluing or the like. 
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Fig. 13 shows a fifth embodiment of the inserter where the spring unit 13 is 
formed of a circular spring. The rearmost part 13a of the circular spring unit 
13 is stationary to the set housing 1 and the front part 13b of the circular 
5 spring 13 is fastened to the needle unit 2, 4 or to the handle 22 or is simply 
resting against the movable needle unit 2, 4 or handle 22 in a slightly biased 
state. The spring unit 13 might be formed with a prolonged part 13c lying 
along the bottom wall of the set housing 1. Such a prolonged part 13c could 
be fastened anyway along its length but preferably at a position p1 close to 
1 0 the front of the set housing 1 . 

Fig. 13A shows an embodiment where the rearmost part 13a of the circular 
spring unit 13 is resting against the upper part (above needle level) of the set 
housing 1 and the front part 13b of the circular spring 13 is fastened to the 
15 handle 22 by simply resting a specially formed part against the handle 22 in a 
slightly biased state. 

Fig. 14 shows a sixth embodiment with a spring unit 13 formed as an S and 
constituted of a flat spring made of metal or plastic. The front part 13b of the 

20 S-formed spring is fastened to or rests against a surface 4a of the needle unit 
preferably in a slightly biased state when the needle unit 2, 4 is in its 
foremost position; the rearmost end of the S-formed spring is fastened to the 
bottom of the set housing 1 . Preferably the rearmost end is fastened to the 
housing by a prolonged part 13c which can be placed in a trail formed by two 

25 opposite and inward turned, upright L-profiles, fastened at the rear end e.g. 
by a protruding part 25 of the spring unit 13 being pressed into an opening in 
the set housing 1 , and at the front by a three-sided rectangular slit 26 in the 
prolonged part forming a cut-out which can catch the front edge of the set 
housing 1 . When the handle and the needle unit are pulled back the two ends 

30 of the S are pressed together biasing the spring, and when the release button 
is activated the spring pushes the needle unit 2, 4 forward. 
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The spring unit 13 according to the sixth embodiment could also be formed 
as the number 8, have more curves than an ordinary S or more circles than 

the number 8. 

5 

Fig. 15 shows a seventh embodiment of the inserter where the spring unit 13 
is formed of a coiled spring. The rearmost part 13a of the coiled spring unit 
13 is stationary to the set housing 1 and the front part 13b of the coiled spring 
13 is fastened to the needle unit 2, 4 or to the handle 22 or is simply resting 

10 against a part of the movable needle unit or handle in a slightly biased state. 
The spring unit 13 might be partly enclosed in a trail lying along the bottom 
wall of the set housing 1. Such a trail would preferably be made of the same 
material as the set housing 1 . The trail can consist of to walls rising from the 
bottom wall of the set housing 1, and the walls might be parallel, rounded 

15 inwards or inclined toward each other. A part of the needle unit 2, 4 is formed 
as reaching downwards, and this part reaches down into and slides inside 
the trail. The front end 13b of the spring unit 13 is fastened to or rest against 
this part. When the handle 22 is brought to the retracted position, this part will 
assure that the spring unit 13 inside the trail is biased by pushing the 

20 movable end 13b of the spring unit 13 towards the stationary end 13a. 

Fig. 16 shows an eighth embodiment of the inserter where the spring unit 13 
is a circular or rectangular leaf spring. The back end 13a of thisflat spring13 
is stationary to the set housing 1, and the back end 13b is fastened or rest 
25 against a part of the top wall of the set housing 1. The front end 13b is 
fastened to the lower side of the needle unit 2, 4 e.g. at a position p2 (see fig. 
9a and 9b). 

Fig. 17 shows a ninth embodiment of the inserter where the spring unit 13 is 
30 fastened to opposite walls of the set housing 1. In fig. 17 the front ends 13b 
of the spring unit 1 3 is fastened to the side walls of the set housing 1 , and the 
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rearmost part 13a of the spring unit 13 is fastened to or rests against the 
movable needle unit 2, 4 at a position p3. In this embodiment the spring unit 
13 forms a loop around a low part of the needle unit 2, 4, and does not 
actually touch the position p3 when the spring unit is in an unbiased state. 
5 When the handle 22 is pulled back biasing the spring unit 13, the loop will be 
deformed and tightened around the low part of the needle unit 2, 4, and when 
the release button is activated the needle unit 2, 4 will be pulled forward by 
the spring unit 13 as the loop will return to its original form. Preferably this 
embodiment would be made of a metal wire or another material with similar 
1 0 characteristics. 

It would also be possible to construct the spring unit 13 of a flat spring where 
the foremost part is resting against the position p3 and indicated in fig. C and 
D with a thin black line, and the rearmost part is fastened to the side walls of 
15 the set housing 1 at the rear position of the side walls. In this case the flat 
spring could be made of metal or plastic. 

Fig. 18 shows an inserter with a spiral spring 13 where one end 13a of the 
spring is fixed to a bottom part of the needle unit 2, 4, and the other end 13b 
20 is fixed to a hook or similar at the front part of the set housing 1 . When 
retracting the needle unit 2, 4 the spiral spring is uncoiled, and when 
releasing the retainer the spring coils up and moves forward, causing the 
needle and cannula to pierce the skin at a proper angle and enter into the 
subcutaneous layer at a proper distance. 

25 

A tension spring could be made into a compression spring by passing both 
spring wire ends through the centre of the coils/turns of the spring to the 
opposite end of the spring. When pulling the wire ends the spring will 
compress. 



30 
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In fig. 19 and 20 is shown an eleventh embodiment the spring unit 13 is 
made of two flat springs and each of them is formed as a slightly bend S. 
That the flat springs are formed as an S means that they comprise two 
convex curves. The flat springs 13 are fastened to the top wall of the set 
5 housing 1 in such a way that the back end 13a of the S-formed spring units 
13 are stationary in relation to the set housing 1. The front ends 13b of the 
flat springs are fastened to the needle unit 2, 4. In this embodiment the S- 
formed spring units 13 are placed between the front end of the needle unit 2, 
4 and the back end of the set housing 1 and when the handle 22 is pulled 
10 back, the spring units 13 are biased, the two ends of the S-formed spring 
units, 13a and 13b, are brought closer together. When the release button 17 
is activated the spring units 13 will return to the unbiased form and the 
needle unit 2, 4 will be pushed forward. 

15 Fig. 21 shows an infusions set which can be inserted with the inserter of the 
invention. The infusion set comprises an infusion part which will be inserted 
with the inserter and a connector part which after insertion can form the 
connection between e.g. an insulin pump and the infusion part. In this 
embodiment the connector part is symmetrical around the plane formed by 

20 the two arms. 

Most of the embodiments of the spring unit shown here are compression 
springs, except the third embodiment which is provided with a spring unit 
constituted by an elastic O-ring and the tenth embodiment which is provided 
25 with a spring unit constituted by a flat spiral spring; these units are tension 
springs. The ninth embodiment which is constituted by a round thread works 
both as a compression and tension spring. 

Spring units can e.g. be made of steel and in plastic. Spring units in plastic 
30 would preferably be made of POM (Polyoxymethylene), and set housing, 
hard case top and carrier body would preferably be made of PP 
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(Polypropylene). If the spring unit and the carrier body are molded together 
as one unit the preferred material would be POM. 

In this description the expression "flat spring" comprises "leaf spring". 

5 

In stead of using a spring unit 13 to bring the needle unit 2, 4 from a retracted 
to a forward position it would be possible to use magnets. When using 
magnets repulsive magnets with an adequate repulsive force to move the 
needle unit 2, 4 from a retracted to a forward position should be chosen. One 

10 magnet is placed in the set housing 1 and another magnet is placed at the 
needle unit 2, 4 carrying the infusion device. The repulsion between the 
magnets will force the needle unit 2, 4 in a forward direction when releasing 
the needle unit 2, 4 by activating a release button. The magnets can be 
molded into the set housing and into the needle unit respectively in order to 

15 protect and hide the magnets. Further the repulsive magnets should be 
made in different sizes in order to avoid that the magnetic field changes. 

Fig. 21 shows an infusion set comprising a connector part 40 and cannula 
housing 3. The cannula housing 3 can be inserted with the inserter according 

20 to the claims. After insertion the insertion needle 6 of the inserter is removed 
together with the inserter and the connector part 40 is placed in the shown 
position. In this embodiment the connector part 40 is symmetrical around the 
plane which is parallel to the needle and comprises the two arms 41 of the 
connector part 40. This connector part 41 also comprises a connector needle 

25 42 which needle penetrates a barrier layer in the cannula housing 3. 

The connector part 40 can be connected to a luer coupling member through 
a not shown tube. Through the luer coupling it is possible to administer a 
suitable therapeutical substance, such as insulin from a pump. The connector 
30 part can also be a sort of closing part with a suitable entrance for an inserting 
needle of a syringe. Such a closing part can stay in position for up till three 
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days while the user can have medication, e.g. insulin injected through the 
entrance in order to reduce trauma to the skin caused by repeated 
penetration of the skin. 



5 
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Claims 

1. An inserter for an infusion set comprising a set housing (1), a cannula 
housing (3), a needle hub (2), a spring unit (13) and a carrier body (4), where 
5 - the set housing (1) is provided with guiding means (9a, 9b, 9c) on the 
internal surface for guiding the movement of the carrier body (4), 

- the cannula housing (3) comprises a soft cannula (5) to be placed 
subcutaneously, 

- the needle hub (2) comprises an insertion needle (6) for piercing of the 
10 skin, 

- the cannula housing (3) and the needle hub (2) are releasably connected 
to each other, and when they are connected, the insertion needle (6) is 
adjoined to the cannula (5), 

- the carrier body (4) is provided with guiding means (9e, 9d, 9f) on the 
1 5 external surface which guides the movement relative to the set housing (1 ) 

between a retracted and an advanced position, 

- and the spring unit (13) is connected to release means (7) and when the 
release means (7) are activated, the cannula housing (3), the needle hub 
(2) and the carrier body (4) are forced by the spring unit to an advanced 

20 position where the needle (6) and cannula (5) can be placed 
subcutaneously; 

wherein the needle hub (2) and the carrier body (4) are provided with 
unreleasable interacting locking means. 

25 2. An inserter according to claim 1 , characterized in that the insertion needle 
(6) is placed inside the cannula (5). 

3. An inserter according to claim 1 or 2, characterized in that the needle hub 
(2) and the carrier body (4) are created as a single unit. 

30 
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4. An inserter according to claim 1 

or 2, characterized in that the needle hub (2) comprises openings (15) in a 
part of the needle hub (2) which openings are covered by material of the set 
housing (1), and the carrier body (4) is provided with projections (16) 
5 corresponding to the openings (15) in the needle hub (2). 

5. An inserter according to claims 1-4, characterized in that the needle unit 
(2, 4) comprising the needle hub (2) and the carrier body (4) after insertion 
can be placed in a retracted position. 

10 

6. Inserter according to claims 1-5, characterized in that the lower base of 
the set housing (1) is formed with a projecting part (10). 

7. An inserter according to claim 6, characterized in that the projecting part 
15 (10) forms an angle with the longitudinal direction of the insertion needle (6). 

8. An inserter according to claims 1-7, characterized in that it comprises a 
stopper (12, 12a). 

20 9. An inserter according to claim 8, characterized in that the stopper (12a) 
consists of at least one end of a track (19) for a flange (9f). 

10. An inserter for an infusion set comprising a set housing (1), a cannula 
housing (3), a needle hub (2), a spring unit (13) and a carrier body (4), where 
25 - the set housing (1) is provided with guiding means (9a, 9b, 9c) on the 
internal surface for guiding the movement of the carrier body (4), 

- the cannula housing (3) comprises a soft cannula (5) to be placed 
subcutaneously, 

- the needle hub (2) comprises an insertion needle (6) for piercing of the 
30 skin, 



SUBSTITUTE SHEET (RULE 26) 



WO 2006/061027 



25 



PCT/DK2005/050010 



- the cannula housing (3) and the 

needle hub (2) are releasably connected to each other, and when they are 
connected, the insertion needle (6) is adjoined to the cannula (5), 

- the carrier body (4) is provided with guiding means (9e, 9d, 9f) on the 
5 external surface which guide the movement relative to the set housing (1) 

between a retracted and an advanced position, 

- and the spring unit (13) is connected to release means (7, 7a) and when 
the release means (7, 7a) are activated, the cannula housing (3), the 
needle hub (2) and the carrier body (4) are forced by the spring unit to an 

10 advanced position where the needle (6) and cannula (5) can be placed 
subcutaneously; 

characterized in that the set housing (1 ) is made of a single unit of material. 

11. An inserter according to claim 10, characterized in that the insertion 
15 needle (6) is placed inside the cannula (5). 

12. Inserter as claimed in claim 10 - 11, characterized in that the set 
housing (1) is U-shaped. 

20 13. Inserter as claimed in claim 12, characterized in that the lower leg of the 
U-shape comprises a projecting part (10) forming an angle with a base line 
below and parallel to the needle (6). 

14. Inserter as claimed in claim 10-11, characterized in that the set housing 
25 is formed as a piece of pipe with a rounded or poly-sided profile. 

15. Inserter as claimed in claim 1 or 10, characterized in that the set 
housing (1) forms at least a part of the delivering packing for the inserter. 

30 16. Inserter as claimed in claim 1 or 10, characterized in that the set 
housing (1) is provided with a hard top (20). 
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17. Inserter as claimed in claim 1 or 10, characterized in that the spring unit 
(13) is fastened to the set housing (1) in a first position (p1) and to the carrier 
body (4) or the needle hub (2) in a second position (p2), and the first position 

5 is situated closer to the front end of the set housing (1) than the second 
position when the spring unit (13) is unbiased. 

18. Inserter as claimed in claim 1 or 10, characterized in that the spring unit 
(13) is an elastic O-ring. 

10 

19. Inserter as claimed in claim 1 or 10, characterized in that the spring unit 
(13) is fastened to the set housing (1) in a first position and fixed to the 
carrier body (4) or the needle hub (2) in a second position, and the first 
position is situated closer to the back end of the set housing (1) than the 

15 second position when the spring unit (13) is unbiased. 

20. Inserter as claimed in claim 1 or 10, characterized in that the spring unit 
(13) is a flat spring placed between the back end of the set housing (1) and 
the needle unit 2, 4. 

20 

21. Inserter as claimed in claim 20, characterized in that the spring unit (13) 
has the form of two convex curves placed on each side of the needle unit (2, 
4), and that each curve is fixed to the needle unit (2, 4) at one end (13b) and 
to the set housing (1) behind the fixation to the needle unit (2, 4) at the other 

25 end (13a) in the unbiased state. 
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Fig. 2 
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Fig. 4 
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Fig. 6 
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Fig. 7 
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Fig. 8 



SUBSTITUTE SHEET (RULE 26) 



WO 2006/061027 



9/23 



PCT/DK2005/050010 





Fig. 9b 
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Fig. 10 
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Fig. 1 1 
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Fig. 1 8 
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